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This paper aims to analyze teaching and learning of Lao pupils during a lesson of 
"World Around Us". A lesson about "Characteristics of Air" was conducted with a style 
of experiment in grade 4 with about 30 pupils were videoed in the academic year of 
2013-14 at a primary school in Vientiane capital, Lao People's Democratic Republic. We 
created a transcript of conversation took place during the lesson and analyzed the video 
with a protocol analysis. From this analysis, we found that by conducting three different 
activities or experiments, pupils successfully learned about characteristics of air through 
hands-on experience. However, we also found that there are multiple issues in the lesson. 
First is that some tools or equipment used in the activities are not appropriate. Second is 
that both pupils and teacher seem to be unfamiliar with the process of experiment such 
as data recording, experiment procedure and safety. Lastly, but maybe most importsnt 
thing is that teacher's teaching skill needs to be improved. In the video, teacher is simply 
asking pupils what they observed and answering them with simply that is correct or 
wrong, and also when she is asking for the reason, instead of leading to the correct 
answer, she was simply waiting pupils come up with it. We also noticed that between 
the three activities about characteristics of air, teacher did not explain the relationship 
between the results of three activities, which is probably the most important step to 
settle the scientific concept about characteristics of air into pupils knowledge. However, 
this is probably not due to the lack of teaching skill of a teacher but originates in the 
curriculum structure itself in Lao PDR Yet as observed how pupils showed interests in 
activities, once we successfully provide the appropriate teaching and learning skiIIs, we 
think there is a room for significant improvement for Lao Science Education in the future. 
Keywords: Characteristics of Air, Experiments and Activities, Science Education, World 
Around Us, Lao PDR 
1. Introduction 
Since the beginning of the 21" century, the 
world has significantly progress in the field of 
science and technology. Spread of the Science and 
science education around the world combining with 
. significant advancement of information, science 
and technology, which is called "Vision", changed 
our social system and daily life. As a result, our 
education system is affected to adjust human 
resource development for living modern (Ministry of 
Education and Science (MOES), 2014). 
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To be a world leader in science and technology, . 
Ministry of Education, Culture, Sports, Science 
and Technology (MEXT) in Japan puts effort 
in developing human resource in field of science 
and technology, Since the current population is 
decreasing in Japan, MEXT sais it is extremely 
important for Japan to foster and secure human 
resources in science and technology as well as to 
promote activities (e,g" various projects) in this 
field. MEXT is therefore working on comprehensive 
human resource development measures spanning 
everyone from children to leading researchers and 
engineers, This is done by: 1) developing various 
scientific talents of young children, 2) broadening the 
horizons of children who like science, 3) fostering 
environments where diverse people including young, 
female, and foreign researchers can exercise their 
abilities and 4) promoting a professional engineer 
system'. 
According to the, Education Law of Lao People's 
Democratic Republic (Laos), a new structure of 5-4-3 
years of school education system has been introduced 
in 2013, where 5 years for the primary, 4 years 
• 
for the lower secondary and 3 years for the upper 
secondary levels: Combiniog the primary and lower 
secondary levels, this reinforces a key Education 
for All principle of 9 years of high-quality basic 
education. This new school organization structure 
will be strengthened through the introduction and 
ongoing development of new curricula within the 
new curriculum framework approximating a K-12 
model. By introducing the new school organization 
structure, the government is securing its 
commitment to see Laos meets international norms 
and standards io education. Introduction of the new 
structure involves significant and challenging changes 
io implementation of an expanded competency based 
school curriculum (MOES,' 2009). 
Ongoing reforms of the national education 
system receives a commitment by the senior 
education .management for changes focusing on 
improvement of quality and access to education as 
well as the expansion of technical and vocational 
education and training nation wide. In this reform, 
1 MEXT: http://www.mextgo.jp/ 
MOES promote teachiog and learning in a classroom 
following the three characteristics' and five pillars 
of education'. Teachers and parents of pupils as 
well as our community must cooperate to enhance 
pupils' access to education. In 20l3, the minister 
of MOES reported about education in Laos at the 
national assembly meeting where he mentioned that 
the results of assessment and evaluation of pupils' 
learning achievement was lower compared to the 
surrounding countries, He also mentioned that this 
was the result of lower level of curriculum compared 
to the international standards, not enough experience 
of teachers, and various (e,g., social and economical) 
effects of poor environments surrounding pupils. 
The MOES has recently r~quested all institutes 
of education, iricluding public and private Universities, 
Colleges, schools, Education administrators, teachers 
and even community, to cooperate for development 
and improvement of quality of education, to promote 
teaching and learning by setting learners to the 
center and to support research on education. 
In this paper, we are going to present the result 
of our analysis about teaching and learning using an 
experiment about "Characteristics of Air" conducted 
in a science class at an elementary education level in 
Laos, 
2, Research Aims 
This paper aims to: 
1) Analyze teaching and learning of a unit 
about "Characteristics of Air" (as a unit of 
curriculum), and 
2) Study relationship between pupils and the 
teacher during the class period. 
3, Methodology 
We conducted our research by recording the 
whole class, an experiment about "Characteristics 
of Air", with a video. Then we have studied 
the teaching and, learning using an emphasis 
protocol analysis as well as written description of 
conversation duriog the class, 
2 Three characteristics are: 1) National, 2) Science-Modern, and 3) Public 
, Five pillars of education are: 1) Moral, 2) Intellectual, 3) Labor, 4) Physical, and 5) Aesthetic 
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This video is recorded in a 4'" grade level of a 
primary school at Vientiane capital of Laos in the 
academic year of 2013-14 when a group of professors 
and graduate student from Naruto University of 
Education visited Laos. 
4. Finding and Discussion 
In Laos, teachers design a lesson plan with 
five components of 1) objective of lesson, 2) main 
contexts. 3) teaching activities, 4) assessment. and 
5) evaluation. All teachers create this typ~ of lesson 
plan and prepare materials for class. The actual 
lesson was carried out based on this lesson plan witb 
3 steps of beginning (introduction). activities and 
summary, 
A. The beginning of a lesson: Introduction 
At tbe beginning of a lesson,. all teachers usually 
start with checking tbe number of pupils attending 
and who is absent from the class. After tbat, teacher 
ask pupils about basic question that they already 
learned and should know that is linked to today's 
lesson. In this class, teacher asks, "what are the 
things around us that we can't see?" Since today's 
topic is about the characteristics of air, teacher 
wants the answer "air" from the pupils, which they 
correctly replies. to. The conversation took place 
during our observation is summarized in Table l. 
The transcripts (Table 1-6) in this paper are 
written in English, yet tbe original conversation was 
, in Lao language. Therefore, some conversations are 
somewhat simplified in the process of translation 
that is due to the difference in sentence structure 
between Lao language and English. 
During the introduction, teacher seemed that 
she only wanted to hear the word "air" from pupil's 
moutbs. This is indicated by teacher's reaction that 
while she was watching pupils' reaction (Figure 1). 
Pupils were saying various answers while raising 
their hands, yet teacher points a pupil (pupil A) who 
is saying tbe right answer. Otber answers appeared 
to be simply ignored by tbe teacher. 
To improve the teaching quality of a lesson, 
teacher should have let other children come up with 
some wrong answers. In that way, teacher can check 
what kind of misconception (or possibly some otber 
correct answer) tbat students might have. Checking 
, "I •. , 
Figure 1: Pupils answering teacher's questions during 
the introduction of the class. 
the correct answer is of course important, but we 
tbink it is more important to make sure tbat pupils 
correct their misconception by knowing the wrong 
answer. 
B. Teaching activities 
1) The Experiment 
The experiment we observed had,three 
activities about characteristics of air. Three activities 
are experiments to check whetber: 
1) air has weight or not, 
2) air can be compressed or not. and 
3) air can expand or shrink. 
First, pupils are split into groups of 6-7 and 
asked by teacher to study or read about experiment 
in their textbooks. After about 5 minutes, teacher 
tben asked pupils about what to do as a confirmation 
whether tbey understand today's experiments, and 
tben demonstrated the activities in front of everyone. 
After teacher's demonstration, pupils are allowed to 
conduct their own activities and experiments in tbe 
group (Figure 2). 
Figure 2: Pupils conducting the experiment about first 
activity using the hand-made balance with inflated and 
deflated balloons. 
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First two activities are simple and pupils seem 
to be very interested and conducting activities with 
chatting with friends, Pupils seem to have not much 
trouble and finished the activities in short time, The 
last activity involves more complicated method than 
simple tasks and therefore we describe it in more 
details here. 
Pupils conducted the third activity with a deflated 
balloon covering the mouth of aluminum can, but with 
a small amount of water inside the can. They put this 
device over a candle fire to see what happens to the 
balloon. As the can (and the water inside) is heated, 
pupils observe the balloon is inflating (see Figure 3). 
After recording the result, it is removed from the 
fire. At this time, pupils see the balloon is shrinking, 
or deflating. The conversation took place during this 
activities are summarized in Table 2. 
Figure 3: Pupils conducting the third activity of the 
experiment. They use fire (instead of warm/hot water 
as indicated in textbook) to heat the air inside the can, 
When we analyzed the video afterwards, 
we noticed that there is a critical mistake in this 
experiment, especially' in the activity 3. We did 
not noticed at the time of observation sine all the 
conversations were in Lao language that no one from 
Naruto University of Education understood. 
According to the textbook, the can (or bottle in 
the textbook) should have been warmed by putting 
it into warm water instead of directly heating it by a 
candle fire. However, since the teacher in this class 
used the fire and put a small amount of water inside 
the can what pupils saw was not simply the effect 
by the expansion of air but the vaporization of liquid 
water (that increases the volume significantly once 
liquid turns into vapor gas). Combining this mistake, 
another critical thing went wrong is that the teacher 
seems not understand this physical change of liquid 
to vapor gas affects the experiment. This is clearly 
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indicated in Table 2 where teacher asks a pupil 
"do you hear sound of water boiling?" and the pupil 
replies "yes, I hear the sound of it". Therefore, what 
pupils observed in this activity 3 is actually not the 
expansion of air. (If the water is NOT boiling while 
the balloon is inflating, the inflation might have been 
concluded that it is due to expansion of air, But once 
the boiling starts, vaporization takes over the rate of 
expansion of air.) 
However, the most significant mistake of all 
is that the textbook (and teacher's guide book) 
mentions to put water inside the bottle/can. If two 
different objects or substances, air and water in 
this case, are put inside a can and then it is heated 
up, one cannot tell which substance is causing the 
observed result. This is the basic knowledge for 
doing a science experiment and all teachers should 
know about it. 
Another point that should be paid attention 
is' about the use of proper equipment and safety 
measure during an experiment As can be seen in 
Fig. 2 and 3, everyday materials are used in the 
experiments here. For example, since the weight 
of air is so small compared to the weight of balloon 
used, balance should be calibrated carefully. Yet, 
the balance used in this experiment is simply made 
of woods and b"lloons are placed at approximate 
locations. As a result, some group had a balance 
that shows a contradictory results from what should 
happen. Also, pupils in Fig. 3 are using open flame 
(candle fire) by holding a candle as well as the 
heated can by bare hands. Since a fire and a heated 
can might become so hot. it is very dangerous to 
hold these objects by hand. In Japan, for example, 
students use a stable heating equipment that does 
not require holding it by hand and put the can, dish 
or beaker that is heated on a stable mount with 
extra support using some pole and a clip so no 
one has to hold the equipment by hand during an 
experiment. 
2) Reporting of the first activity 
After the experiments, teacher asked pupils 
come to the front and present what they have 
observed for activity 1 to the class (Figure 4). 
Detailed conversation is summarized in Table 3. 
A pupil from group 2 answered, "balloons on both 
sides are balanced because one balloon has air 
inside and the other doesn't have air inside". When 
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teacher asked other pupils whether this answer was 
correct or not. most pupils answered it was a correct 
answer (even though scientifically it is wrong). The 
next moment. teacher replied to pupils saying, "it is 
incorrect" without saying anything else or further 
explanation. 
Then the teacher asked groups 2 and 1 but both 
groups gave incorrect answer. For these groups, 
teacher simply says its wrong and looked for another 
answer from other groups. Finally, groups 5 and 
4 gave the right answer teacher wanted that the 
balance is tilted so the air should have some weight. 
But since group 4 did not mention that the inflated 
balloon is leaning down, teacher simply says their 
answer is not clear and asked other groups for 
correct, more detailed reasoning. 
Figure 4: Pupils are presenting what they observed in 
today's experiments in front of the class. 
During this section of the class, there are some 
miscommunication between teacher and pupils, or 
more accurately, pupils seems to got confused a little 
because teacher simply asked if the balloons are 
balanced or not and didn't clearly say to present the 
. . 
detailed reasoning for pupils. This can be seen in the 
conversation between teacher and pupils in Table 
3, where pupils are simply mentioning whether 
balloons are balanced or not and teacher is saying it 
is "not clear". By analyzing the end of conversation, 
we understood teacher wanted to hear the reasoning 
of "heavier object leans down on a balance", but 
until teacher said it out loud, she was simply asking 
"whY?" to the students. From this example, we can 
concl ude that it is very important for teachers to 
ask questions properly. For example, if the teacher 
asked pupils, "why you can say the inflated balloon 
is heavier than deflated one?" rather than simply 
"why?", pupils might have reached to the correct 
reasoning by themselves. 
Another method that is more scientifically 
correct is to measure the weights of deflated and 
inflated balloons (and/or use more accurate balance). 
This way, pupils can visually confirm that the air 
has some weight simply by reading the amount 
of weights they used or by reading digital scale if 
available. However, these devices are not so cheap 
and might be hard to prepare enough number of 
these hi-tech equipment. 
Figure 5: Pupils are conducting an activity "balance of 
balloons" using a simple hand-made balance instead 
of more hi-tech or digital device. 
3) Reporting of the second activity 
The conversation took place for presentation 
of this activity is summarized in Table 4. As for 
the first activity's presentation, teacher simply asks 
for pupils' reasoning with the word "why". Another 
issue we observed in this conversation is that when 
group 1 answered with a wrong selection of words, 
i.e .. "I fill the air into the pump, during its shrink 
and expansion", teacher simply denied their answer 
saying, "I did not understand". 
In this case,· teacher should have pointed out 
that a pupil used a wrong word for describing what 
he/she had done and lead to the correct answer. 
Likewise, during the presentation about activity 
2, teacher simply answerS whether each group's. 
answer was correct or wrong. As ca~ be seen in 
Table 4, teacher did not lead pupils' answer by 
asking specifically. Again, since original conversation 
took place in Lao language, we can't understand 
what exactly teacher is saying, but according to 
Mr. Khanthavy, our co-author, teacher is simply 
mentioning the correctness of pupils' answers. As 
a result. pupils seem to change their answers until 
teacher get satisfied and sais "it is correct" and "you 
are excellent". 
About the experimental equipment or tools, 
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teacher prepared a injection syringe. These are good 
equipment and appropriate for this experiment. 
However, since pupils are not that familiar with it. 
it might be better to use more familiar tools such 
as Bamboo pump 'guns for the experiment. One big 
difference between activity 1 'and 2 are that while 
activity 1 requires high accuracy to obtain the results, 
activity 2 is a simple "what do you feel when you 
press the pump" action. Therefore, we can suggest 
from here that if an experiment is simple, using 
familiar tools might provide more learning to pupils. 
On the other hand, if an experiment requires some 
scientific measurements or accuracy, it is important 
to use proper tools to obtain a right answer or result. 
At the time of observation, we did not have chance to 
test these theory, so we would like to try these out in 
the next occasion when we have time. 
4) Reporting of the third activity 
Conversation between the teacher and pupils 
for presentation of the results for activity 3 is 
summarized in Table 5. Compared to the first 
two activities, teacher seems trying to lead pupils' 
answers little more. This might be that the question 
for this activity is a little more complicated than 
the first two; consists of two parts of the results 
for heating and cooling. As a result, when group 
2 answered for the effect of heating up the can, 
teacher sais, ,"continue your answer" rather than 
simply saying it is correct or incorrect. However, 
when pupils provided a wrong answer for her next 
question, "what is shrinking and expanding", she is 
back to 'I want the correct answer' mode. 
Finally, when group 4 provided the right answer 
that air is what expanding and shrinking (translated 
as "returns to the can"), teacher became satisfied and 
repeated the answer to explain to the other pupils. 
At the very end of this section, teacher asked 
pupils, "who can explain more", yet no one answered 
and the teacher moved forward for summarization of 
today's lesson. Therefore, we couldn't know what she 
exactly wanted for the answer. 
One important thing about this part is that 
while the final explanation of the phenomena pupils 
observed are basically what they should have 
learned, the experiment itself was conducted with 
a wrong procedure. That is, if the water was really 
boiling, the inflation and deflation of balloon that 
pupils observed was really caused by not by the 
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expansion/shrinkage of air inside, but vaporization 
and condensation of water that was put in before the 
mouth of a can is sealed with the balloon. Without 
mentioning about this, pupils might remember 
sCientifically wrong concept that might be used for 
future experiment. 
C. Summarization of the lesson 
The conversation during this summarization 
is recorded in Table 6. Here, teacher showed the 
first activity again to, pupils and basically checking 
whether they understand what they should know. 
Pupils are basically listening to what teacher is 
saying and answer with a simple answers, such 
as "yes" and "it has air". When teacher ask for 
explanation pupils seem to avoid answering. This 
is very interesting for the further analysis. For 
example, if pupils were afraid of saying a wrong 
answer, maybe it indicates that pupils do not 
fully understand the lesson even though they are 
answering questions that can be replied with a 
simple answer. Since we only had a recorded video 
by the time of initial analysis, we could not conduct 
further study or interview to pupils attended to this 
lesson. In the future, maybe it is very important to 
, conduct some questionnaire or interview about the 
lesson and what they learned in the lesson at the 
time when we observe the lesson in Laos. 
Another thing we noticed that is very important 
for the improvement of Lao science education is that 
, there is no explanation by teacher that connects' 
between different activities. In this lesson, pupils 
carried out three activities. For each activity, teacher 
went over and summarized what pupils should have 
learned. However, teacher did not mention anything 
about the connection .between the activities. For 
example, the connection between the weight of air 
and its compressibility, or the compressibility of air 
and its volume related to heat In the everyday life, 
these connection becomes very important for some 
situation, yet there were no mentioning about the 
connection between different concepts or activities. 
Once she finished reviewing today's activities, 
teacher wrote the key scientific concept of the day 
on black board. Where, she wrote, "Characteristic 
of the air, there is weight, able to expand, while it is 
cooling down, it is able to shrink". After she finished 
writing, she turned to pupils and asked them to 
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Figure 6: At the end of lesson, teacher wrote the 
important concept on the black board and made pupils 
read to memorize scientific concepts. 
read it out loud all together (Figure 6). This is an 
important step to make sure that all pupils learned 
the important idea about science. 
5. Conclusion 
The teaching and learning (a lesson) containing 
activities and experiments makes learning interesting 
for pupils. With this type of lesson. pupils explore and 
develop their own ideas by hands-on experience. In 
this lesson we analyzed in this paper, pupils learned 
characteristics of air and should be able to explain 
to others after this lesson. Through the process of 
questioning and answering during the presentation 
. and review, pupils are hoped to learn and practice 
their science knowledge. However. since the teacher 
in this video seems to be immature of scientific 
knowledge a little. or not used to lead pupils thoughts 
with questions, it is hard to say that this particular 
lesson was efficient or effective as we hoped to. 
Currently, MOES is promoting a learner 
. . 
centered teaching and learning, emphasizing 
the hands-on experience through activities and 
experiments rather than simply teaching theories 
with pencil and paper. 
The sample lesson we observed and analyzed in 
this paper, even though it contains various mistakes 
and points in· need of improvement, this is therefore 
a very important step for improvements of science 
curriculum in Laos for the future. 
Table 1: Conversation at the beginning introduction of the class 
Teacher 
Introduction: 
Please stand up, when I call your name. 
What day is it today? 
Usually on Wednesday. we study the World around us (Science) in 
the second period. But for Today, we will have it in the first period. 
Now, I want to ask you a question: what are things around us that 
we can't see? 
Who can answer? 
Let Mr. A answer first. 
He said that: the air. Is that correct? 
You are correct! Congratulations! 
Teacher calls Ms. B. Please you answer. What are things around 
us? Which we are can't see it? 
She said that is air. Is it correct? 
Pupils 
Today is Wednesday. 
(Pupils raised their hands (Fig. 1). some pupils is 
'saying words other than "air", but teacher seems 
to ignore them.) 
(Pupil A) Air. 
[(Some pupils) Yes.J· 
Yes, that's right 
(Pupil B) Thing around us that we can't see is air. 
(Many pupils) Yes. that's right. 
Notes: All conversation took place in Lao language. Transcript in this (and following) tables are translated into English by 
Houmphanh Khanthavy and proofread and corrected by Kazuyuki Tamura. 
" * " indicate that the conversation was not clearly heard due to some background noise. 
There are some other conversations between teacher and pupils, but those does not directly relates to the topic of the 
lesson and therefore ignored or omitted from the Table 1. 
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Table 2: Conversation and actions during experiments 
Teacher 
Please take material out of the packs one by one and test them for 
the first activity. 
Please start the experiment quickly. 
Divide the responsibilities arrlong your group. who is a recorder of 
data, a presenter, etc. 
·When you complete the fist experiment, continue to the ~ext 
activities. 
- Questions for each experiment: 
1. Look at the balloon on both sides, is it balance or is it not 
balance? Why? 
2. How does your finger feel (when you compress from one end 
of a pump)? And why? 
3. When you put the bottle with the balloon into the warm 
water for a while; then put it into cold water, what happens? 
(In the conducted experiment. pupils were using fire under 
metal can with balloon set at its mouth (see Fig, 3) instead 
of using warm water') 
(Teacher walks around tables) 
While you are experimenting. please observe and write down what 
is happening, and record data. 
Try to help each other. 
When you are done with experiments, answer the questions in the 
handout, and prepare for presenting your answer. 
(During the 3'" activity) 
Do you hear sound of water boiling? 
Please you turn off the fire. Let it cool, and then observe the 
balloon. What does happen? 
While answering questions, please help each other in your group. 
(Teacher and guest observers walk around the classroom and help 
discuss questions with pupils.) 
If you finish experiments. Please return the equipments into packet 
and return them to me. 
Pupils 
The students go out to receive materials for 
experiments. 
- The First Activity: Balancing inflated and 
deflated balloons 
Pupils started experiment by flowing teacher's 
guidance, 
- The Second Activity: Pressing the pump 
from one end 
Pupils started experiment by flowing teacher's 
guidance. 
- The Third Activity: Checking whether air 
expands or not. 
Pupils started experiment by flowing teacher's 
guidance. 
(Various conversations among pupils are taking 
place, yet couldn't clearly hear with so many 
pupils talking at the same time.) 
(Pupil) Yes, I hear the sound of it. 
(Pupils turn off fire, to let it cool and observe the 
balloon. ) 
(Pupil) Lookl! Balloon is decreasing its size. Can 
you see? 
(Pupil) Qh. It is decreasing the size, 
Pupils discuss about their experiments. 
Notes: Here and in the following tables, "pupil" does not necessary to be the same person. Different pupils were answering 
to the teacher every time. 
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Table 3: Conversation and actions while reporting the results of activity 1 
Teacher Pupils 
The question for the first activity: 
''Look at the balloon on both sides, is it balance or is it not balance? 
liVh ;>" y, 
How about Group 2? 
(Group 2) Balloons on both sides are balanced 
because one balloon has the air inside and the 
other balloon doesn't have air inside. 
I think that is incorrect. 
How about Group l? 
(Group 1) Balloons on both sides are balance, 
Because The air doesn't have weight. 
What do you (other groups) tbink? Is it correct? 
(Otber. groups) It's incorrect 
It's incorrect. 
Both group 1 and group 2, their answers are not correct. 
How about Group 5' 
(Group 5) Balloons on botb sides aren't balanced, 
Because one side has air, and thus heavier. So 
that the air has a weight. 
Ok. This group their answer's correct. 
Group 4? 
(Group 4) Balloons on botb sides aren't balance, 
So the air has weight. 
I tbink tbat tbis group their answer isn't clear (enough), Please try 
again. 
For activity about balance, Look balloons on both sides, are they 
balanced or not? Why? 
Please show your observation again to your friends at the front. 
(A pupil come to front and te-do the experiment.) 
Look. This side is leaning down. Please explain why. 
This side leans down because the balloon has air 
inside and the air has weight. 
Is it correct? 
OK. It is correct. Congratulation, 
(Pupils clap theirs hands.) 
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Table 4: Conversation and action while reporting the results of activity 2 
Teacher 
The question for the second activity: 
"How does your finger feel (when you compress /rom one end of a 
pump)? And why?" 
How do you feel? And why? 
Please continue presenting. 
Do you understood, what she said? I did not understood, Do you? 
How about the next group? 
(Teacher demonstrates how to press the pump in and out, when 
you pull the pump it pulls your finger, when you push the pump 
you feel the air pushing on your finger. ) 
What do you think? Is it a correct answer'? 
How about another group? 
It is correct. You are excellent. 
Another group? 
It's (partially) a correct answer. 
How about next group? 
Congratulation to her. 
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Pupils 
(Group 1) When I compressed the pump, I fllied 
the air into the pump, during its shrink and 
expansion. 
(no response from pupil in group 1) 
No. We did not understand either. 
(Group 2) About experiment with a pump, we 
can conclude that the air can shrink or expand .. 
(Pupils remain silent and no one answers.) 
(Group 5) When we pull a pump, we observed 
the air was pulling our finger. When we pushed 
the pump we felt the air pushing on our finger. 
We can say that the air can expand. 
(Group 4) While closing the opening on one 
end with a finger, we can pull the pump only 
to some distance. Therefore the air is able to 
shrink. When I leave my hand, the air was able 
to expand. 
(Group 3) My hand feels the air when I pull 
pump into. Therefore the air is able to shrink. 
(Students clap theirs hands') 
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Table 5: Conversation and action while reporting the results of activity 3 
Teacher 
The question for the third activity: 
"When you put the bottle with the balloon into the warm water for a 
while; then put it into cold water, what happens? (In the conducted 
experiment, pupils were using fire under metal can with balloon set 
at its mouth (see Fig. 3) instead of using warm water.) " 
When you put ttie empty glass with a balloon above fire for a 
while. and when you put out the fire, what happened? 
Continue your answer. 
What is shrinking and expanding? 
Not correct. Please try again. 
Next group? 
But I want to know why the balloon is expanding? And why it 
shrinks when it is cold. 
This group's answer is not clear. 
Who can help her to explain? 
Not good. Let's try again. 
How about your group? 
(Teacher repeats the experiment to show pupils,) 
He (group 5) said that when water inside of the can becomes hot. 
the air start expanding out to the balloon to inflate it. While letting 
the water cool down, the air returns to the can. 
Do you understand? 
Next group? 
Yes. She (group 4) said when air receives heat. it will expand to 
inflate the balloon and when water becomes cold the balloon will 
shrip.k and the air inside returns to a can. 
This group's answer is correct. 
Who can explain more? 
Pupils 
(Group 2) When water inside a can became hot, 
it (air) started expanding. 
After that water is cold the air shrinks. 
Heat and cold. 
(Group 1) When water inside the can was 
hot. we observed the balloon had air inside 
and inflated. When it became cold. it shrank 
(deflated) . 
(There is no one to answer.) 
(Group 5) When water inside of the can is hot. 
the air will expand to fill the balloon and make it 
expand. When we put the fire out, the air returns 
to the can. 
(All pupils) Yes, we understood. 
(Group 4) When air receives heat, it expands to 
inflate the balloon, and when water becomes cold 
the balloon shrinks and the air returns to the can. 
(There isn't anyone to answer. aend of this 
section,) 
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Table 6: Summary by the teacher 
Teacher 
Now, I will conclude todays lesson, 
Please turn your face to the black board, I will be reviewing about 
the experiments. 
(Teacher shows pupils a balance with two deflated balloons on 
each side,) 
They are balanced since the balloons do not have air in them. Is it 
correct? Do you see? 
(Now teacher shows a tilted balance with one inflated balloon 
hanging downward') 
Look, why the balloons aren't balanced? 
Who can answer? Please rise you hand? 
(Teacher starts explaining,) 
At first. the balloons balance because they are the same size and 
no air in them, We fill one balloon with air, We now see that the 
side with an inflated balloon is leaning down, 
Why is it leaning down? 
- (Inaudible)-
Congratulations to her. 
The air has characteristics of "weight" and is able to "shrink/ 
expand", 
In the next activity, the air was heated (first). 
The balloon was able to expand by receiving heat. 
Is it correct? 
And then when we turn off the fire and leave it to cool down, what 
happened to the balloon? 
What is making the air to expand and shrink? 
(Teacher points a pupil for answer.) 
Is what he said is correct? 
You are Excellent. congratulation. 
Again, what makes air to expand or shrink? 
(Teacher points to another pupiL) 
He said. there was a fire. and makes water warm and hot It is' 
correct, but it is not clear. 
74 
Pupils 
Yes, I (we) see, 
(No one raise hand,) 
(Pupil) It has air (inside), 
'The air has weight. 
(Pupils clap their hand') 
Yes, that's right. 
- (Inaudible)-
The t'hing making air to expand is heat 
(Pupils) Yes, it is correct 
(Pupils clap their hands,) 
There was a fire, and water becomes warm and 
hot, 
(Another pupil) Heating the air makes it to 
expand and shrink, 
Continue to the next page'" 
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Table 6(cont.): Summary by the teacher 
Teacher Pupils 
(Teacher write important scientific concept that students should 
learn in today's lesson on the black board as below') 
"Characteristic of the air. There is weigh~ Cit is) able to expand 
when heated and while it is cooling down, it is able to shrink" 
Now, please read the followings and say it together. 
You are Excellent. congratulation. 
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